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0,/VH[KLELWLQJD
VWURQJUHVSRQVHWRWKHPDJQHWLFILHOGKDVEHHQGHYHORSHG>@0,/VDUHFRPSULVHGE\DQLRQV
FRQWDLQLQJ WUDQVLWLRQPHWDO FRPSOH[HVKDYLQJSK\VLFDOSURSHUWLHV VROXELOLW\ YLVFRVLW\VXUIDFH
WHQVLRQ DQG PROHFXODU RULHQWDWLRQ WKDW PD\ EH LQIOXHQFHG E\ WKH SUHVHQFH RI DQ DSSOLHG
PDJQHWLF ILHOG >@$FWXDOO\PDJQHWLFDOO\ LQGXFHGFKDQJHVRI ,/VROXELOLW\ZHUHFRQILUPHGE\
WKHGHSHQGHQFHIRXQGEHWZHHQWKHFRQFHQWUDWLRQRIELQDU\0,/ZDWHUPL[WXUHVDQGWKHDSSOLHG
PDJQHWLFILHOGVWUHQJWK>@
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7KHPDLQ JRDO RI WKLVZRUN LV WR SURYLGH D EHWWHU NQRZOHGJHDERXW WKH EHKDYLRXU RI0,/V LQ
RUGHU WR GHWHUPLQH WKH LQIOXHQFH RI PDJQHWLF ILHOGV ZLWK GLIIHUHQW LQWHQVLWLHV DQG RULHQWDWLRQ
YHFWRUVRQWKHLUVWUXFWXUDORUJDQL]DWLRQ,WLVH[SHFWHGWKDWWKHSUHVHQFHRIORFDOVWUXFWXUHVSOD\D
NH\UROHLQWKHPDJQHWLFEHKDYLRXURI0,/VSK\VLFRFKHPLFDOSURSHUWLHV>@7KHUHIRUHVWXGLHV
ZHUHSHUIRUPHG LQRUGHU WRHYDOXDWH WKH LPSDFWRI WKHPDJQHWLF ILHOGRQ WKH LQWULQVLFSK\VLFR
FKHPLFDOSURSHUWLHVRI0,/VVXFKDVVROXWHVROXELOLW\UKHRORJLFDOEHKDYLRXUVROYDWLRQFDSDFLW\
DQGRQWKHGLIIXVLRQPHFKDQLVPRIVROYHQWVVROXWHVWKURXJK0,/V

7KHPDJQHWLF EHKDYLRXU RI 0,/V VXJJHVWV WKHLU SRWHQWLDO WR FRQWURO WKH WUDQVSRUW RI GLIIHUHQW
PROHFXODU VSHFLHV WKURXJK VXSSRUWHG OLTXLG PHPEUDQHV OHDGLQJ WR LPSURYHG VHOHFWLYLW\ DQG
SHUPHDELOLW\WKURXJKDILQHWXQLQJRIWKHPDJQHWLFILHOGFRQGLWLRQV
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0RUHRYHU WKHPDJQHWLF EHKDYLRXU RI0,/VZDVDOVR VWXG\ XVLQJ DPROHFXODU VFDOH DSSURDFK
DLPLQJ DW XQGHUVWDQGLQJ WKH SUHVHQFH RI PDJQHWLFDOO\ LQGXFHG PROHFXODU PHFKDQLVPV
XQGHUO\LQJWKHYDULDWLRQRIWKH0,/VPDFURVFRSLFSURSHUWLHV+105±3URWRQQXFOHDUPDJQHWLF
UHVRQDQFHUHOD[RPHWU\WHFKQLTXHSURYLGHVGLUHFWLQIRUPDWLRQDERXWWKHPROHFXODUG\QDPLFVLQD
V\VWHP 7KHUHIRUH SURWRQ VSLQ UHOD[DWLRQ VWXGLHV ZHUH FRQGXFWHG LQ RUGHU WR LQIHU DERXW WKH
LQIOXHQFHRIWKHPRWLRQVDQGRULHQWDWLRQVRIWKHDQLRQLFPROHFXOHVRI0,/VRQWKHORFDOVWUXFWXUH
DQGRQ WKHPROHFXODUG\QDPLFVRI WKHFDWLRQLFFRXQWHUSDUW8OWLPDWHO\ WKLVVWXG\ZLOOSURYLGH
LQIRUPDWLRQ DERXW WKH LPSDFW RI GLIIHUHQW PDJQHWLF ILHOG FRQGLWLRQV RQ WKH 0,/V PROHFXODU
RUJDQL]DWLRQ
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7KHPDJQHWLF GHSHQGHQFH RI WKH YLVFRVLW\ DQG VROXELOLW\ LQ ZDWHU RI GLIIHUHQW0,/V VXFK DV
$OLTXDW)H&O&PLP)H&O&PLP)H&O3)H&O&PLP&R&ODQG$OLTXDW0Q&OZHUH
GHWHUPLQHGE\H[SRVLQJWKH0,/VWRPDJQHWLFILHOGVRIGLIIHUHQWLQWHQVLWLHVIURPWR76WXGLHV
RI0,/VYLVFRVLW\LQWKHSUHVHQFHRIPDJQHWLFILHOGZDVDOORZHGE\XVLQJDFDSLOODU\YLVFRVLPHWU\
WHFKQLTXH $GGLWLRQDOO\ WKH VROXELOLW\ RI 0,/V LQ ZDWHU ZDV LQIHUUHG E\ ,QGXFWLYHO\ &RXSOHG
3ODVPD,&3DQDO\VLV
,W ZDV IRXQG WKDW WKH LQFUHDVH RI WKH PDJQHWLF ILHOG LQWHQVLW\ IURP  WR  7 OHG WR WKH
GHFUHDVHRIWKH0,/YLVFRVLW\IRU$OLTXDW)H&ODQG3)H&ODVVKRZQLQ)LJ,QFRQWUDVW
DQGDFFRUGDQFHWRWKDWREVHUYHGE\6/HHHWDOO>@WKHVROXELOLW\RI0,/VLQZDWHULQFUHDVHGLQ
WKHSUHVHQFHRIWKHPDJQHWLFILHOGZLWKLQWHQVLWLHVUDQJLQJ7
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7KH +105 UHVXOWVGHSLFWHG LQ)LJ VKRZ WKHH[LVWHQFHRID VSHFLILF UHOD[DWLRQPHFKDQLVP
DVVRFLDWHGZLWK WKHSUHVHQFHRI WKHPDJQHWLFDQLRQV7KHDGGLWLRQDOSDUDPDJQHWLF UHOD[DWLRQ
>@LVFOHDUO\REVHUYHGRQWKHKLJK/DUPRUIUHTXHQF\SDUWRIWKHVSLQODWWLFHUHOD[DWLRQWLPH7
GLVSHUVLRQ7KHHIIHFWRIWKHORFDORUGHUFKDQJHVGXHWRWKHPDJQHWLFDQLRQVLVDOVRGHWHFWHGLQ
WKH URWDWLRQVUHRULHQWDWLRQV DQG VHOIGLIIXVLRQ RI FDWLRQPRWLRQV LQ FRPSDULVRQZLWKPROHFXODU
G\QDPLFVLQQRQPDJQHWLFFRXQWHUSDUWLRQLFOLTXLGV
,Q WKLV ZD\ LW LV SRVVLEOH WR HVWLPDWH WKH VHOI  GLIIXVLRQ FRHIILFLHQWV RI 0,/V DV ZHOO DV WKH
LQIOXHQFH RI WKH SUHVHQFH RI PDJQHWLF DQLRQV RQ WKLV SDUDPHWHU 7KLV DSSURDFK DOORZV IRU
HVWDEOLVKLQJ D FRPSUHKHQVLYH FRUUHODWLRQ EHWZHHQ WKH PDJQHWLF LQGXFHG PROHFXODU
UHDUUDQJHPHQWV ZLWKLQ WKH 0,/V QHWZRUN DQG WKHLU SK\VLFRFKHPLFDO PDFURVFRSLF SURSHUWLHV
HJ VROXELOLW\ YLVFRVLW\ DQG WUDQVSRUWGLIIXVLRQ PHFKDQLVPV RI GLIIHUHQW VROYHQWVVROXWHV
WKURXJK0,/V
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)LJ +105 UHVXOWV IRU WKH QRQPDJQHWLF LRQLF OLTXLG $OLTXDW&O DQG PDJQHWLF LRQLF
OLTXLG$OLTXDW)H&O
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
7KH UHVHDUFKZRUNDLPV WRSURYLGHXVHIXO LQIRUPDWLRQRI WKHPDJQHWLFEHKDYLRXURI0,/V WKDW
PD\ GULYH WKH GHYHORSPHQW RI 0,/V ZLWK RSWLPDO GHVLJQV DQG SURSHUWLHV DOORZLQJ WKH
GHYHORSPHQWRI6/0VZLWK LPSURYHGFKHPLFDODQGVWUXFWXUDOVWDELOLW\7KHVHVXSSRUWHG OLTXLG
PHPEUDQHV DUH FDSDEOH RI FKDQJLQJ UHYHUVLEO\ WKHLU LQWULQVLF SURSHUWLHV ZKHQ H[SRVHG WR
PDJQHWLF ILHOGV XQGHU GLIIHUHQW FRQGLWLRQV OHDGLQJ WR WKHLU HQKDQFHG VHOHFWLYLW\ DQG HIILFLHQW
VHSDUDWLRQVSURFHVVHV
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